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(54) WAVEGUIDE TYPE OPTICAL SWITCH 

(57)Abstract: 

PURPOSE: To obtain a waveguide type optical switch 
whose wavelength dependency is small is a desired 
wavelength area. 

CONSTITUTION: Two directional couplers 22a, 22b 
and 23a, 23b are coupled with optical waveguides 22c, 
22d and 23c, 23d whose length are slightly different 
from each other, and sub-phase shifters 22e, 22f and 
23e, 23f are provided on the optical waveguides so as 
to constitute Mach-Zehnder optical interferometer 
type 3dB optical couplers 22, 23, and main phase 
shifters 24a, 25a are provided on the optical 
waveguides 24, 25 between the optical couplers 22, 
23. By simultaneously controlling the main and sub 
phase shifters, the optical switch whose wavelength 
dependency is small can be provided. 
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(57) iwm 

MA] 2o®^ri4tt«HMI2 2afc22b*J:V2 
3 a k 2 3 b Sbf *i:l$Ol4 S^itjg 2 2ck 

2 2d*W2 3ci2 3dTIS*U 
KBMftffiS/7*2 § e£2 2f*«tV2 3 e£2 3f £ 
a&ttT v ^vn }9%frWm 3 d B^«S#8 2 2 *5 

m3*ijjgu -ne)t^ii2 2i:2 3i:ora© 

3feig&S§2 443*0*2 5 fciffiffiS'?* 24a*<tV2 
5aSR(J5, ±#*U18ffiffiS/:7**HBtfcffl»'*-S 




d B3fc*S^i5®li||CD«Fffi3l6*aSS±t:IHI9!*iiT^B* 
flM32o0 3dB)fclS^W©#«tt, ful2 2 #©ftiii£ 

ss£*ti^ft)tsi?j£sg©ii& stta-ets^r * «t 3 mt 
so 2 *©3te#«B±tEaa:*nT3tis*t«iirsi!i 

tJfc^-fc'JvSf <K5£U *«tV3fcHHt©ftV»fl!l©3t*«- 

[»*3«2] Krffifc&gtf, 1. 3/zm~l. 55 W 
m©36Hfc^, WE3dB3tlS^Srt-ff©««B3fceft 
gfcKK 1 /m£K£ LT> SIJlB 3 d Bfte£8©ti£- 
*©&^#£**&S 1 . 3/zm~ 1 . 5 5/zm©$Sffl 

1 IB*©*^^^^ 

[it *s 3 ] mmftmm&&js5zx&$i&T'& 5 , 

SuSB^*s J: vfflffiH 7 * # iiSitf ^ * jtt»«a±t: N: 

» e>*ifc8igit-* *> 5Htet*»jiififcH5< 7 * -e & 

« C t t T 5 ft *rS 1 * fc tt 2 f 3ft©«ttR9£ 
[0 0 0 1] 

[gH_t©*Jffl#iy] #$gB.gJ4, 
#iS»aW6^-f **-fc8W-.54>©T*?>, *6t»Mt 

[0 0 0 2] 

SffifcliD D #it fc 5 , ®»^ffll»©i£l3»©tt«©fc 

tot, isv^*x a«aaiifti5»*fc#iL6nTv^ 
s. 

[0 00 3]^^ y*-©«J5JBBffii: UTJ4, 

e>, \)i\frtm* 2) *^s#tt*«*nTos#, 

XA*l/yX»*«dE5*J:LT«*AT6nfe*»©-e 



(2) ttH¥05-081OT7 

#»**©©, iaA«SExg<)jflatTMic:a$-r»iii 

1 0 0 0 4 ] H 8 tt, {£#©«»»£!#;* -T y ^©«/$ 

©-#ij£^-r¥®iaT-&£. c:c:t% as«i±tjBjEa* 

ftfe3dB#fiteS 2£4V3tt, ifijgbfc 2 #©;ftag 

«a»4*J;V5*»6«:S^|qiiaMiS^SfllriEft#U *© 
J6£*tt«^>6«U*t::feOT 5 0 % (^ig-^S© 1 / 
2) K&3,t<5fcg83££nT^3. 3dB3t<S*»2fc 
3 ©MSgS? S 2 *©^*?SSS 4 *«tW &©**»* 

mm2*<Dftmm&<D&±.\z{m-rz>{m^yt> 4 

a£4tf 5a£Kj^;*ii-7oH^^T-|EU-t&U "T^t) 

So 

[0 0 0 5] A*#-Ha4>^A^ni:im 
±l3©tt^T-{itii^^-b2b*>?>tBftf^n> ffiTjtf- 

t<omz 1 8 0 0 (tt^^-t 7» ©*(SbKfcffla"J-* 
1 / 2 *«5E8ffl3fe»*«#£ b 5 4 3 fcfifcffl y * 4 
a:fc4tf5a©4>&< A*7# 
-hi a*»*>©fi-33fcti:aW75i*-h 1 ba^fcBl^nS 
4?£t2Jt)#fct), 3fc*-fy^fcbT©lWJWtJE*Sft 

[0 0 0 6] £©*-f :/©*jBS&Sl3te;W s»*-tt, x'y 

[0 0 0 7] SI 9 14, 1. .3 ^m«Jlffl t«aHW*n 
fcmlI3^^-f ^^©aUiWttia (A^J^- H a^e>tB 

(a) (i, &?B^7^4at5«tlf 5 a*^7©^©^ 
«tt1f»0, ffi^ (i) &^?tlfr-J3<D&.&$>7*& 
^•>©8f©^^14T-fe-5. ttiH (c) 14, ##©fe» 

- n> «asikt»2 3 d Bytm&?&<Dm&&m&tt&& 

&m (\MBi (b) ) T»tt,.l. 3>um*43.C^ bT± 

0 . 2 /zmffiK©lt«fl«jj£v^«ja*T, ( 1 a-* 2 b ) 

tt£+ii, as* (5%«t) t-^^t, m^*tta* 
tt#tt^< (i a-»i b) omffiz&m-rzztwsi 

[0 0 0 8] int^L, (ffllft (a) ) Tf 

14, 9 0%W±© (1 a-»2b) $g^{4, 1. 3^m 

±0. i jummmom^mzm^ti, mtumsk 

1 . 5 5AmT-l4, |fi^(45 0%-gjgfI L^itl*^ 
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[0009] z<D&oiz, m 8 (Dfttemomm&mytx 

n (c) fc^b&J;d£**£»tf|ft#f x ft;&u HISI 
OJ:"5t*«l. 3^mCT5 0 5 J: $C 

[0 0 10] y*-*itt7J"(Jmma}*)*jLt6<D 
1. 5 S^m^ft^^AsiHIBttcefifibT^SttiKA 5 ^^ 

[0 0 1 1 ] 01 Ott±Kt*#«0Cffl±3fc*jSifcfl| 

, »-r*fc»cii«**ifcjfc^-f (*«bpfi - 5 2 8 

G\ *3lfiBft**r*2*©3fc«a«|2 4*sJ:V2 5ft 
#U ■*©»«!£» 2#©#j!?&gS2 
2 c t 2 2 d£J;tf 2 3 ci: 2 3 d & 2 og>:£AttJ£6 
H2 2 at 2 2 b*3«t^2 3 a 2 3 b«t S8f/j£;*ft % 
LTjmfo-?yJ\yx>jr=Fmt%mm??> 3 d 
Bystt£»2 2**1*2 3 *E*LTU«. d©P5iBt 
&3 2o©##ffcvyv\yx>^^ft2 2ij«tut2 3 

*»), VyyN^i> ; r^H-o2*CD^jgaS2 2 ct 
2 2d*«tlF2 3ci:2 3d©d*», ^KS«£D^V^O 
;ftig?£g§2 2 d£,fct>-2 3 c #[§Ifi§©4>'C;>fc:*f LTSfcf 
ffi!ll-<5«td{ciBB^^Ti'«?.o -fit, z.4v?->y 

SrfT-5fcfe<D{iiffii>-7^ 2 4 a:fc<fct*2 5 a#2o©# 
*H* v s> ; \ y x > ^^n-© ffliz&Z2 *O^ES*M 
£*J-f3#ig$S52 4;}3 e ktf2 5±£IBB2tifc;fitfi££ 

[0012] co^-f v^T-tt, iwi3se*«nfft*:o 

*lRlttl$£*-C«j£l,T^fe 3 d Bfttt£S&#ftft7 

[0 0 13] Hl'lO\ Ell 2fc^t^7.y;\«)/i 
V^gfcft-CHIriteftfc 3 d B3fett£«g2 2 ©»•&*© 

i/t^a. c^t\ ^E§«ifAo ttaur 

©•£fctt, 3tB*ffiAo #«^#©*ftfcra-Tfca 
©T\ #tiri£ffrMi 2 2 a h 2 2 b fcCBflt^Kga** 
S 1 4) £ 1\ ^fcffifcv y / \ y x >y^^F^ft« 
dl©3dB3fc«^S2 2£f*©|jte*tt % «^flSJl (L 
1+L2) ©^tttt^SfcRUffcJfti. Ctltt, 

^fctt % 3tE8fiM* J «©©^tlZS'JA J o^)5:v>i:^5^ 
^©TifcllJItcj:^. 



[0 0 14] «-t*«ft*U 0 SSxt 1 . 3 Am^e. 

it«#© 3 d b^^h 2 2 zmm-rz 2 ^©^isjtx^ 

^H22ai:22b fc©MlI#*&{&g2, BP%, 2 tt 

©■»«*6-rnfcttffia*«5ui*. zvmmizx 

*>> 3 dB**S^S2 2±#©*iBifltj«^fta:, L 1 £ 

[0015] zzx\ *ammizx.im%ft&m&9 
(i^«=Li + l 2) ©fs^jaian**, ±iettffiMt 
«t««flSWtt^ft©«il>t:J;Djqi»j$n*J:-5K:, ^ES 
ftSA 0 ■WH*©2riRrt£«£S2 2 a*J:^2 2 b©& 
IS^ftLl*«tVL2*«aiEBbearnTV^tfx 3dB 
3te«£S2 2H\ ftrflttJHfc flliltt, 1. 3-1. 5 
5 #m«fc:*^T» 5 0 %ttT&.®m&*&W&TZ>Z t 

[0 0 16] z<D#MW.^yj\y3i>jryt=F-m+mi£cD 

^**ifct«tD, ±#i:LT, 1 0 0 %ftfr&8g##| 
f&Ztl, 7,4 v?->?OFFCDmiZfc\,^&t$,X- 1 o o 

%©*«fd**#-r*^-f vr&mmztiZo c©^ 

*-f y^Ttt. 2 4 a;fe,£tf 2 5 a iim* 

OFF©B#tl 0 0%^, «fljU-hC*A« 

[0 0 17]H13tt, ±E©I*ft^T, 1. 5 5 

*Hfc3fc^<f y^-©A*jff- h 1 a*>e>m;frtf— h 2 b 
^©»^*©*JM*(4T**. ^y?>yoFFOf 
" (fflll (a) ) , *«*S«#ttH:SB— ©(!£*« tjtt 
T> *«CBt#*nT*5, 1. 2~1. 6>uni©jfcg 
0.01 %©Jt«T- 1 0 0 %^*s|im^nTO 
5. b* l U ^-<^^>^0N©^ (b) ) , 

* £ 15 tT, 1 . 5 5 /zmSftJ^T-tt 1 % WTffl*S^*"C 
1. 3^m^ftJaT©i^^(±7%SS{c3gL 

[0 0 18] 

lftW&m&L£.o£t?>fm] ttftl. 3~1.. 55 

^m©*ftjs»rt©aafettjiT» % wtois7*cDumm 

tztif, * ©&Sfti£T?.B:3feja-< y^*»6©>6©ttJ*tt«- 
ffiffl->7^©ffiffi<&0, wi:«Yb$*S'ifctJ; 

[0019] z.(D&oimm\x&, %m vmmm 
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£jrC»5 2ffl©3dB#f6£«, **ie#C*«»^ 
y,»\«yx>^feT#tf©lHllS«J*&^a.N CCDT'JA^ 

J: (l/zmiEft) fcttfcU 3dB^!fe^§| 

^«Hx©«**«c#tt©e«-r * «t -5 C LTV*. 
[0 0 2 0] LA*L> £©«fc3fc:£{fcfflS'7**fl!V 

hfitt27rnAL/A (n : «ttB©fi#r*. A 

[0 0 2 1] c©fc«>, VtiBisyfOWam&iEMtlTC 

1. 3/znu fcilMil. 5 AtmC*lr^T<S^**HRf 
t0%(3-T*^i:A s T-§^V^aT*fe^feo 
[0 0 2 2] -e-T% **3l§©afl«jUU ±S3©&^£#? 
ifcL> ftr3©&JHfc 0J*fcfl. 3/zm~l. 5 5 Am 

[0 0 2 3] 

[PM&)5?i*t-SfcSt)©*IS] C©io^lW<&Mt 
if sfcJS l ©SP§tt, KI&BLtClfctt 

&nfc2*©3t*«Mst, »2*©3t#«B**n-en 

3tt#iKI8©»«t*ffi«T?tt-&-r* 2o©3 d BJ^^B 
i:, »2o©3dB3ttt-&»©MffliW8BJlt#«a±K:E 

Bi*^'fy?C*V^ B5iB2o©3dB*fg^gB© 
#*UU Bul32*©)t«i¥«ZBS&^n^n3fc««aS©S«: 

«(ttKT»^r * ct o Kit & nfc 2 "3o*fitti^s 

fc, R2o©^ttfif^gg©|B©2*©*#aB±CE 
IB 2 9CD#Attftte*©NI© 2 *©^3gffid?S©*?SftM 

*i&^?ss^©5s^«JSfiSct & « ^-¥>/Jn$ < u # 

£Wfe»ft©ft^«©ifei*t«&*, mII32o©3dB^ 
SSl^T'St ^ CSWfflSC E« L fc C ^^fiS i: + *« 
[0024] ffi&B 2 ©fclBtt, ftfftft ft**, 1 . 3 
>um~l. 5 5jum©«Effl£##, tiJlB 3 d B 
rtT?©lSWB3tBSiyi*SISliUmtlSfl£LT, SuIB3d 
B3UMS©«r^4UDttJlfft#tttf ttft 1 . 3 //m~ 
1. 5 5Am©|BHfc:iNvt«*l£ftSJ:5fc:LfcCfc 

[0 0 2 5] IfsRiI 3 ©«iBHu fi&BftSaiS&iW.X 

[0026] smbji 4 ©arcou mm±nxvwm.^> 



[00 2 7] *&WX'lt, 3 d BJte^gfflH© 2*© 

ytm%iffi±omni'7* (±mfr>7*) t£»xn<, 

V y A y x > «itf±ffl(fcffl ^ 7 $ ( MftfB ^ 7 

* ) m$ en -r 5 c t c <t 5 &££$&©(!*&&« 

£tg*£-£?>o -T?fet)*>> 3dB}fc<g^»S(*:*, 2ffl 
©*|qrtx<S^S*ffiffl^7^Sfl(jtfc 2*©*i»«Bt: 
TasBLfcflWfci: L, *©««3t#«Bt 1 ,um>£{f© 
^KftMSr-^x. cn6 2ffl©3dBJttS^gfeffl*B'> 
7^*flt^.fc2*©*»ttiSTfa[teLx ±&i:LT, £ 

acta > 7 * « i uwmm > 7 * * mm \zwm-r & -r £ k 

[0 0 2 8] -f&frt>, ##l!Bfc:fett*BHfcH£'7*© 
ffffltt* ^ ON ©B#©±i£Lfc0 %«§£-**>'?>© 

^^©{Sbffls/^hacttRfittfftt* 1 **©^ £>*« 

*7f±«ftffl^7^*«-t:lBfl£LTt»x HWfctt*©«S 
©fi»eW-Ctt7rJ:D**»©ffiffl£flii:Ja:tK S*t 
K> ft**W7fI±?r±t)/h$»©fi»||Eftit:3fe*. 
x, i©ificffl©«fi^bftfflarr*t:tt, 3dB«g^gp 
©«te*K ^^©ifcfttta^te*^*. * -5 . 

[0 0 2 9] SSiSLfeJ;^ 3dBjg^g|5|±|§^-r* 
v v )\ V x -y^m\ £ % * 5: # X. i. C 

i:tJ;?)i£v^«(3t>fc»3 3dB*g£2££}$o < fcd{;:ig 
ft ^ fix v ^ * o I'Jfitffl 7 * Ji ©^*TS*»v 
y^FiMf- 2^3fe«8E8S©^l&fiS« 3dB 
<S^©85HH««t?)*)-r*»t-r6L, 3dBi^»C« 
««c#tt^*)fee,-r 0 C©M(Sffl^7^©»iE«i*B:* 

ifi«©ii>T?ji(«5t»w*n*. 

[0 0 3 0] 

So tiT©HS(g^JT-(is *«JSBfcLT2/U3>aMg± 
t^Lfc5***-*-H^aiiS«*fi^L> (MS/ 
7^ LTd©538*3te*«K±CtttLfcj|fc3tegt»* 

#- : E-K3fe7r-f-/^©S*Mit:«*u L**(1K«< 
#tt©l*V^Vy^-*littT**&»T»«*»x *2S 

BSii N cme>©ia^t>-y-tps^$ttst,©Tii^v> <) 
[ooaiiBitt, **w©3t^-f ym-nmmt. 

LT, 1. 3/im«5^i:l. 5 5 /zm«[ft^i:TPIB# 
t irf^ Rial i: * * J: r> W&\ L 1z%* -i v 3-<omf& ~& 
¥®ETfe»). 0 2© (A) , (B) HXU (C) tt, 
*tl?tl, Ell©SlAA , , BB' *JJ:VCC' 

[0 0 3 2] ^l^T\ 2 1 145/ "J 3 >3&R, 2 4*«tV 
2 5 1±-> U n >W& 2 1 ±tEB*nfc 2*©e38*# 
-t-K3t*«BS, 2 243«fctF2 3l±3dB^-&SI, 
2 2 efcitf 2 2 f li^if-aSS2 2 c:fcJ;tf2 2 d±{Z 

*n-en»«-fe»*¥»»' , **ijffl l tz I'Kati 7 ^ , 2 
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3 e*W2 3 f 2 3 c4b'«fctf 2 3 d±fc-£ 

n*n»ltfc»>fc^JB**iJfflb3fe»lfi3t|B5'7^ % 2 4 
a*5«fclf 2 5 att#*»»2 4 is XV 2 5±£*h?ti 
Rttfe*^$^*«fflLfc±tt«i/:7*\ 1 a&itf 
lbttAtt*-K 1 b*J:V2 bttttJW^-hTft 

So 

[0 0 3 3J H8fc*Lfc»10«*0!li:li, 3dB)t 

^22^^23^ *n-tn2fflo^rratte^gg 

2 2ak2 2b*}«tac2 3afc2 3bA»63&5vy^y 

£,010 LfeSg 2 ©t£fc#!li; tt, 3 d B«teffi 2 
2£«fctf2 3fcWJffiffi5'7*2 2ei:2 2 f *$J:V2 3 
e£2 3f S#UTH*j£TSfc5. 3dB3t»^«2 
2*«ttf2 3ft«j&LTV^3vy>n2/x>40fe^F$ft|5] 

, [0 0 3 41132(A), (B) (C) t^Ufe 

•tots MSW2 4&XV2 5ltzi7'&-t&1fi8um 

lb^tifaS^tiT^S. 

[0 0 3 51 #faft*££S2 2afc2 2b:feJ:lJ2 3a 
£2 3btt, 02© (A) C^LfeioC 2#©# 
jgi&SSft, ffc ( um©f ! E giST-& 1 0 0 um&lZtifz-oXW- 
frC^&^szfcfcj^TaWiSftT^a. *|BB' cd 
BriB»» (02© (B) ) K^Ttt, *AttlftHg2 
2 a i: 2 2 b i:fflHBfcjfettJiS& A 0 ft^g-r 

«f^S2 3ai:23b fcOMfcjfe^Ttt, 
2 4W#raH£}Bv>T^3o 

[0 0 3 61 3dB*«^a2-2fc2-3-tSJBer«Bl5 
#©#<g^2 4:fc«fcV2 5©:ftlBiltt, 0. 1 jumy, 

. £ tt, *fc3tt*»* ft *IJ8 L tz EMMS ^7^22ei:22 
f#J:V2 3et23f i: LTiSi&t-* (^UA^Jg 
ft) * J > 5 0/zmi, 4mmSgfilct)f;otEB$n 
TO* (02© (B) ) o £fc, fttt^URfcfilftbfc 
±<MB->:7*2 4 a*'iV2 5ai:LTfMt-^ (^ 

iEe^nTv>5 (02© (o y 0 *n?n®mmh- 
*^©*ni»i^©i^tt*ft^n©»ftb-*^©f&!s 

*ECJ:'»)«iJ«bTt^4. 

[00371 *^m££tf**#^naii8i:®tt*¥ 

SO: 5 OmmtlftihLfc. •;/?•©?• yz/it-fXtt 

4 0mmx2. 5mmTf*r3&. fpj||4, ^j«jo 7 jc^fp • 

k «t 5 # ^ j§g mm&ffi t sj»ffi -f3r>3i5;^>^ 

t«t-5eS«H*0Xtt^i;©^»j©Sg^t>-&t: J; *)'nr>tz« 

> ^«HJK*s«tv^ ^ jl U-is3 >©fc||R, 

Ao ©i&^Mtt± 0 . i/tmJWrtt:ifPit*c:i:**a* 



[0 0 3 81 03tt, 3dB*IS^S2 2*J:lF2 3fc 
LT01 \<OMk (b) C9L&#tt<Z>*«$&8*E 
U «»»t:Hl©*jaTff«L&**«»lHatt(j<o 
s/^Cte^* ( 1 a-*2 b) ttJIW±CD|im$JR 
ft7r;bfe^©T-^5o 

2 2 ft»t*^Ttt, %««»2 5©###*g&gS2 4 
tCJt^TAo =0. 9 5#m:RV>©fc:#u fl»t:*»^ 

25«tt3tA 0 =0. 9 5>t/m^<aa^Lt^T-SS„ 
[0 0 4 01 H3t*^4ia» (A) tt, %m 

*7<d#m> mmssytn 4 a *s«tv2 5 

a, *<fcVi!H4ffi^7^ 2 2 e t 2 2 f *<tl>*2 3 e £ 
2 3 f A»*7©ttHrt?©^e^ ( 1 a^2 b) ©&« 
tt#tef*ttfc^UTH«. 09©ffiifS (a) t^L&ft 
1 ©fl£#HCoUT©«Sftttfc:;j3^T 9 0%W±©,M 
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